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Duodenal atresia is a common cause of neonatal bowel obstruction and presents with numerous
anomalies. Ampullary anomalies are rare, but one must consider potential abnormalities to both the
biliary ductal system and the ampulla of Vater to avoid injuries. This case presents a solitary biliary duct
draining into an atretic duodenal segment. A persistent narrow communicating channel within the
atretic segment prevented complete biliary obstruction. A sphincteroplasty in association with a stan-
dard duodenal atresia repair provided an excellent solution to an uncommon problem.
 2014 The Authors. Published by Elsevier Inc. All rights reserved.Duodenal atresia (DA) is a congenital anomaly usually present- A contrast enema demonstrated no other apparent atresias and
ing in the neonatal period with upper GI obstruction. There is a
spectrum of presentation ranging from an obstructing membrane
to an atretic segment of the duodenum. Duodenal atresia has an
increased association with trisomy 21 which is identiﬁed in one
third to one half of all duodenal atresia cases [1,2]. While it may be
identiﬁed on prenatal ultrasound, it classically presents in the early
days of life with projectile vomiting, a double bubble sign on
radiography and absence of bowel gas distally [3]. In eighty ﬁve
percent of the cases, the ampulla is proximal to the atretic segment
while in ﬁfteen percent it is distal [4]. To our knowledge, an ampulla
within the atretic segment has not been described.We report a case
of duodenal atresia with an associated biliary duct anomaly in
which the ampulla directly drained into the atretic segment.1. Case report
The patient is a 3310 g male with prenatally diagnosed trisomy
21 and duodenal atresia. The physical exam was unremarkable
except for signs consistent with trisomy 21. Normal appearing
meconium and bilious output was noted in the nasogastric tube
suggesting both upper and lower biliary ﬂow. Plain ﬁlms were
obtained which demonstrated a distinct double bubble sign (Fig. 1).BY-NC-ND license (http://
þ1 510 428 3405.
onemaugh.org (C.R. Newton).
Published by Elsevier Inc. All righsuggested normal rotation. An echocardiogram conﬁrmed a patent
foramen ovale and patent ductus arteriosus, but was otherwise
unremarkable. The patient was taken to the operating room for
duodenal atresia repair.
Exploration revealed a bulbous proximal duodenumwith a 1 cm
atretic segment in the second portion of the duodenum. The
pancreas, gallbladder, and common bile duct were normal in
appearance. The proximal duodenumwas opened transversely and
thoroughly inspected. During the exploration, the major duodenal
papilla was not initially identiﬁed, However, the presence of bile
was conﬁrmed. A longitudinal incision was then made in the
smaller distal loop, leaving the 1 cm atretic segment intact. The
distal segment was also thoroughly inspected and no ampulla was
identiﬁed. However bile was noted in the distal segment as well.
Upon closer inspection, bile appeared to be draining from the
atretic segment into both proximal and distal loops. A very small
communicating channel was ultimately identiﬁed connecting the
proximal and distal duodenum. The channel was opened and the
ampulla was found in the posteromedial aspect of the stenotic
duodenal segment. The common duct was cannulated through the
ampulla using a 5 French feeding tube and found to be patent
(Fig. 2)
Maintaining biliary ﬂow following the repair of the duodenal
atresia was a concern. An initial attempt to perform the duodeno-
duodenostomy resulted in a clearly obstructed duct. This approach
was therefore abandoned and a sphincteroplasty was performed.
The ampulla was opened as far as possible extending upward onto
the proximal duodenum. The edges of the sphincteroplasty werets reserved.
Fig. 1. Double bubble sign.
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there was clearly brisk bile ﬂow without obstruction. The most
distal end of the sphincteroplasty was then sutured to the mucosalFig. 2. Cannulation of common duct with 5F feeding tube.edge of the distal duodenum. The addition of the sphincteroplasty
allowed re-approximation of the two loops while maintaining
ductal patency. Postoperatively, there was no clinical or laboratory
evidence of biliary or pancreatic obstruction. Advancement of feeds
was uncomplicated the week following surgery and the patient was
discharged to home after an uneventful hospital course.
2. Discussion
Duodenal atresia was ﬁrst described in 1733 by Calder and
initially had a very poor prognosis with early repair attempts.
Survival of duodenal atresia is now estimated to be 90e95% [5,6].
The improved survival of these patients is partly attributed to
improved surgical techniques, including the diamond anastomosis
duodenoduodenostomy [7]. Anomalous biliary ducts have been
described with air or bile in the distal bowel as the anomalous
biliary ducts were believed to provide a conduit around the atretic
segment. There are 14 reported cases in the literature of ductal
duplication with 7 being discovered at autopsy and one being
associated with Trisomy 21 [8,9]. An additional series is reported
which demonstrated a series of duplicate bifurcated bile ducts in
which air was also noted in the distal bowel [10]. Associated biliary
atresia or an annular pancreas is not described in these cases.
Duodenal development begins early in the fourth week, forming
from the caudal part of the foregut and cranial part of the midgut.
By the sixth week, epithelium rapidly proliferates to obliterate the
intestinal lumen. Recanalization then gradually takes place over
the next several weeks of development. One theory suggests that
the etiology of DA is the failure of the bowel lumen to recanalize
[11]. The terminal portion of the common bile duct and the terminal
portion of the pancreatic duct form a common channel while it runs
through the medial duodenal wall at the major duodenal papilla.
This common channel marks the junction of the embyrologic
foregut and midgut [12]. The smooth muscle sphincter of Oddi
surrounds the common channel of the ducts and prevents retroﬂow
of duodenal contents into the ducts [10].
3. Conclusion
To our knowledge, solitary biliary drainage into an atretic
segment has not been described. If a communicating channel had
not persisted biliary obstruction would have developed, and
potentially abnormal development of the biliary tree. When bile
ﬂow is not ideal the options for repair become limited and chal-
lenging. We found a sphincteroplasty rather than biliary diversion
to the distal duodenum to be a viable solution. Direct cannulation
conﬁrmed ductal anatomy and patency and aided the sphincter-
oplasty. Ultimately this provided an excellent repair with good duct
patency. Ampullary anomalies are rare yet one must be prepared to
deal with anomalous biliary ductal system when treating a patient
with duodenal atresia to avoid injury to the aberrant ampulla.
Locating bile ﬂow and visualizing the ampulla is a vital step in the
duodenal atresia repair if any biliary anomaly is anticipated.
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